The Mauritius parakeet (Psittacula eques) is the only endemic psittacine remaining in the Mascarene Islands and is classified as endangered (IUCN 2008 ). The population declined to less than 20 individuals (including only three known breeding females) in the early 1980s but currently numbers approximately 360, all of which are found in the Black River Gorges National Park, South West Mauritius (Malham et al. 2006) . We have characterized a set of polymorphic microsatellite loci for the Mauritius parakeet.
Blood was collected from 43 Mauritius parakeet individuals and stored in 70-90% ethanol at room temperature. For library construction, genomic DNA was extracted from blood using a DNeasy Blood and Tissue Kit (QIAGEN Ltd). Mauritius parakeet microsatellites were isolated from an enriched genomic library prepared essentially as Jones et al. (2002) by Genetic Identification Services. The pooled genomic DNA of three Mauritius parakeet individuals (one male and two females) was digested with blunt ended-restriction enzymes (AluI, DraI, FspI, HpaI, MscI, NaeI) . Fragments (350-700 bp) were ligated to the double-stranded linker sequence 5′-AAGCTTTCGTTTTACAACGTCGTGG-3′ (which contains a HindIII site at the 5′ end) and hybridized separately against one of eight target repeat sequences: (CA) 15 , (GA) 15 , (AAT) 15 , (ATG) 12 , (CAG) 10 , (CATC) 8 , (TAGA) 8 and (TGAC) 8 . The enriched fragments were digested at the HindIII site of the linker and then ligated into pUC19-HindIII. Colonies were not screened for repeat motifs but directly sequenced. A total of 104 clones were sequenced in the forward orientation using an M13-based forward primer (5′-AGGAAACAGC TATGACCATG-3′). Primer sets were designed for 48 loci using DesignerPCR version 1.03 (Research Genetics, Inc.) and used to amplify eight unrelated Mauritius parakeet individuals to assess polymorphism. When initially amplified in eight unrelated individuals and screened on agarose gel, 35 loci appeared polymorphic, eight monomorphic and five failed to amplify or were unscorable (unpublished data). Twenty-one polymorphic loci (enriched for (CA) 15 , (GA) 15, (CATC) 8 and (TAGA) 8 motifs) were selected for further optimization.
Genomic DNA was extracted from blood using ammonium acetate following the method used by Nicholls et al. (2000) and used for PCR. A range of annealing temperatures (50°C-68°C) were tested and the temperature producing the cleanest and strongest PCR product when observed on an 0.8% agarose gel stained with ethidium bromide was selected for PCR.
Each locus was amplified separately. Each 2 µL PCR contained approximately 10 ng of genomic DNA with 0.2 µm of each primer and 1 µL QIAGEN multiplex PCR mix (QIAGEN Inc.). PCR amplification was performed using a DNA Engine Tetrad 2 thermal cycler (MJ Research, Bio-Rad). The PCR profile used was 95°C for 15 min; then 40 cycles of 94°C for 30 s, T a°C (Table 1) for 90 s, 72°C for 90 s, followed by one cycle of 10 min at 72°C. Genotypes were scored on an ABI 3730 DNA Analyser with GeneScan ROX-500 size standard using GeneMapper software (Applied Biosystems). Each locus was loaded on the ABI 3730 separately. Multiplexing was not performed pre-or post-PCR amplification.
All 21 loci were polymorphic and the number of alleles observed when tested in 24-43 individuals from the recovered population ranged from three to nine (Table 1) . The DNA sequences of the 21 polymorphic loci were confirmed to be free of vector and unique using blastn version 2.2.4 (Altschul et al. 1997) . Loci were checked for sex linkage by genotyping individuals of known sex (15 females and 14 males; sex based on morphology). Two loci (Peq16 and Peq21) were found to be Z-linked, therefore only males were characterized at these loci as females were always homozygous.
Observed and expected heterozygosities, and null allele frequencies were calculated using Cervus version 2.0 (Marshall et al. 1998) . Tests for departures from Hardy-Weinberg and linkage equilibrium were conducted using a Markov chain method implemented in GenePop version 3.4 (Raymond & Rousset 1995) . One locus (Peq08) deviated from Hardy-Weinberg equilibrium and also displayed a high predicted null allele frequency (Table 1) .
Based on sequence homology, 15 of the 21 loci could be assigned a chromosome location in the zebra finch (Taeniopygia guttata) genome assembly (compiled by the Washington University School of Medicine Genome Sequencing Centre, http://genome.wustl.edu/genome.cgi?GENOME=Taenio pygia%20guttata&SECTION=assemblies) and 11 loci were assigned a chicken (Gallus gallus) chromosome location (using a wu-blast with distant homologies settings implemented on the ENSEMBL webpage www.ensembl.org/ Gallus_gallus/index.html; see Dawson et al. 2006 ; Table 1 , Fig. 1 ). Loci Peq16 and Peq21 were assigned to the zebra finch Z chromosome (Table 1, Fig. 1 ).
Fifteen known family groups (both parents and at least one offspring) were genotyped and used to test for linkage Chromosome location: more loci could be assigned a location in the zebra finch genome than the chicken genome (15 vs. 11) and no chromosome assignments conflicted; therefore, when the same chromosome was assigned in both genomes only the location in zebra finch is presented. Five loci were assigned a location of the zebra finch genome only (Peq01, Peq03, Peq07, Peq16 and Peq20) and on two occasions, a location could only be assigned in the chicken genome (Peq08 and Peq18). Tgu, zebra finch chromosome; Gga, chicken chromosome. Peq16 and Peq21 are Z-linked loci and therefore were characterized in male individuals only. †Deviation from Hardy-Weinberg equilibrium as identified by GenePop version 3.4 (Raymond & Rousset 1995; P < 0.001) . T a , annealing temperature; n, number of unrelated Mauritius parakeet individuals genotyped from the population inhabiting Black River Gorges National Park, South West Mauritius. A, number of alleles; ‡expected allele size based on length of the Mauritius parakeet sequenced clone; H O , observed heterozygosity; H E , expected heterozygosity; P HWE , Hardy-Weinberg equilibrium test P value as identified by GenePop version 3.4; §multiple other weaker hits also detected; ¶some observed allele sizes increased by only 1 bp and may be difficult to score.
Ta b l e 2
Allele sizes observed in other species when amplified using Mauritius parakeet (Psittacula eques) microsatellite loci*
